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Some consider Antennas as mere pieces 
of wire that are irrelevant to product 
development. Others consider them the 


key to the success of any wireless 
product. 


Where do we stand? 
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Other Wireless Network technologies for loT/M2M & Higher data rates are 


being developed (i.e. 5G using mmWaves) 
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A Prototype device (Thing) 
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CC2541 Bluetooth Humidity Debug interface 
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Electromagnetics: 
The Antenna ,Radiation, & Emissions 








Some Terminology 


Antenna Pattern Antenna Directivity 
Total Radiated Power Total Isotropic Sensitivity 
Certifications 
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Some Terminology 


Log Scale Units 


Typically used for 
expressing ration of two 
Values of a physical 
quantity 


TUM 


Freq [Hz] 





A[m]= 





A ES ag 


100 
20 
10 

6 


-100 


10510 
1042 (100) 
1051 (10) 

=4 
= 2 
1 

=0.5 

=z 0.25 
10^-1 (0.1) 
10^-2 (0.01) 

10^-3 (0.001) 
10^-10 





Some Terminology 


Power Source 





Voltage measured in Volts 
Current measured in Ampere 
Battery Capacity in mAH 
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Some Terminology 


Antenna Element Antenna Array 
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Some Terminology 


Antenna Feed Efficiency Antenna Radiation Efficiency 
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Some Terminology 








Some Terminology 


Total Radiated Power Total Isotropic Sensitivity 
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vs. Conducted 
Received Power 


vs. Conducted 
Delivered Power 


Radio Transceiver 
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Emissions? 





Sensitivity? 
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CTIA OTA Test Plan v.3.2.2 and the 3GPP TS 34.114 16 








Note on TIS & Radio Desense 
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Some Terminology 


Grantee Code: 
(First three or five 
characters of FCCID)* 


Product Code: 
(Remaining characters of 
FGD) 
| search | 


* As of May 1, 2013 OET began issuing five-character grantee 
codes A 


IMEI: 123456789012345 


B E EL UL I LEE LL UU 
BlackBerry XXX XXXXXX-X FCC ID: LEARGY180LW 
MODEL: RGY181LW IC:2503A-RGY180LW 


22 Matches found for FCC ID L6ARGY180LW 
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Certifications 
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Designing a wireless product is tricky and 
expensive! 


| Stateoftheart test facility 
17 anechoic chambers 
-$100 million investment 


— 18 PhD scientists & engineers 


So, how can companies in the KW area launch 
successful IoT products without the burden 
of the hefty development costs? 





One Way: Tap into the pool of Talents and Facilities 
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Case Studies from the Local Tech Community 
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Wearable Hand Band 







Case Study I 
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Best Possible Antenna for the > 
given product package? "o P tiles 
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Remember 
Bluetooth / VVLAN / WIFI 
the 4/4 Ceramic Chip Antenna 


R U | e P, Ground cleared under antenna, clearance area 4.00 x 4.25/6.25 mm. Pulse Part Number W3008, W3008C 
PLU es 





fre Fris 


Photo from FCC 
| website 


Antenna 


Few outcomes: 
1) Student Training E iE 


- Low profile 


2) FCC approval. Product in Lom 


- Fully SMD compatible 


M arket - Lead free soldering compatible 


- Tape and reel packing 


Bl ueto oth r W3008 - RoHS Compliant Product 









Typical performance (test board size 80x3/ mm, PVVB ground clearance area 4.00 x 4.25 mm) Applications 
- Bluetooth, WLAN, WiFi 

Frequency Linear Max Gain Efficiency Return Impedance Operating - IEEE 802.11b/g 
Ranae [dBi] [%] / [dB] — | | | - ZigBee IEEE 802.15.4 
z i " loss min. [£2] ee -9ACHz WLAN 

[dB] PC] - 2.4 GHz ISM Band Systems 
2400-2483.5 1.7 (Peak) 70 / -1.6 (Peak) -8 50 -40 to +85 Electrical specifications @ +25 °C 
0.7 (Band edges) 55 / -2.6 (Band edges) Note: Electrical characteristics depend on test board 


(GP) size and antenna positioning on GP and Ground 
Clearance area size. 
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Case Study TI Hearing Aid Systems 
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Few outcomes: 

1) Ideal operational freq. od 

2) Suitable Antenna Design : 

3) Few patents 

4) Few publications 

5) Training of 2 PhDs + 4 MASc J 
+ few co-ops - 

6) Initiation of multiple joint "Wm n 
research projects 

7) A working product! 
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